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A b s t r a c t   A r t i c l e  I n f o  

An experiment was conducted at the Research and Demonstration farm of Enugu State 

Polytechnic, Iwollo to evaluate the performance of four determinate tomato 

(Lycopersicon esculentum Mill.) varieties grown under high tunnel. Four tomato 

varieties viz., Supremo hybrid, BHN-1021, Roma VF and Iwollo local constituted the 

treatments. The experiment was laid out in completely randomized design (CRD) with 

three replications. Data were collected on plant height, number of leaves per plant, 

number of branches per plant, days to 50% flowering, disease severity, number of 

fruits per plant, weight of a fresh fruit and fresh fruit weight per plant. The data 

collected were analysed using analysis of variance (ANOVA) and treatment means 

separated using least significant difference (LSD) at 0.05 level of probability. The 

result revealed significant difference (p<0.05) in plant height, number of branches per 

plant, number of leaves per plant, number of fruit per plant, weight of a fresh fruit and 

fresh fruit weight per plant among the tomato varieties with Supremo hybrid variety 

having superior value in terms overall performance. It could be concluded that 

Supremo hybrid tomato variety is best suited for cultivation under high tunnel. It is 

therefore recommended for high tunnel production of tomato in Iwollo.  
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Introduction 

 

Tomato (Lycopersicon esculentum Mill.) is one of the 

most highly praised vegetable crops consumed 

extensively. It belongs to Solanaceae family. Its origin is 

the Andean zone particularly Peru-Ecuador-Bolivian 

areas (Salunkhe et al., 1987) but cultivated tomato 

originated in Mexico. As a relatively short duration crop 

that gives high yield, it is economically attractive and the 

area under cultivation is increasing daily (Zahedi et al., 

2012). It ranks second following potato in terms of area 

cultivated, but first as a processing crop (Enujeke, 2013; 

Alawathugoda and Dehanayake, 2014).  

 

Tomatoes are commonly classified as determinate or 

indeterminate. Determinate or bush types bear a full crop 

all at once and top off at a specific height; they are often 

good choices for container growing. Determinate types 
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are preferred by commercial growers who wish to 

harvest a whole field at one time, or home growers 

interested in canning. Indeterminate varieties develop 

into vines that never top off and continue producing until 

killed by frost. They are preferred by home growers and 

local-market farmers who want ripe fruit throughout the 

season. As a palatable and succulent crop, tomato is used 

in many types of dishes. In Nigeria, tomato is regarded 

as one of the most important vegetables. It is widely 

employed in cannery and made into soups, sauces, juices 

etc. It is used in the preparation of pasta, salads, snacks, 

sandwich and cocktails. Tomato is rich in minerals, 

vitamins, essential amino acids, sugars and dietary fibers. 

One medium sized tomato provides 40% of the 

recommended daily allowance (RDA) of vitamin C 

(ascorbic acid), 20% of the RDA of vitamin A, 

substantial amounts of potassium, dietary fiber, calcium, 

and lesser amounts of iron, magnesium, thiamine, 

riboflavin, and niacin, yet contains only about 35 calories 

(FAO, 1979). Vitamins A and B complex in tomato help 

to prevent eye and skin diseases. Potassium is helpful in 

controlling the rate of heart beat, heart diseases and 

stroke (Enujeke, 2013). Giovannucci (1999) reviewed a 

number of epidemiological studies and concluded that 

the intake of tomato products is associated with a lower 

risk of a variety of cancers. The main antioxidants in 

tomatoes are carotenoids, ascorbic acid and phenolic 

compounds (Giovanelli et al., 1999).  
 

Inspite of numerous use of tomato, production in Nigeria 

are not enough for local demands (Olaniyi et al., 2010). 

The low yield obtained in Nigeria especially in 

southeastern Nigeria has been attributed to several 

factors including high temperatures, high humidity, 

excessive rainfall (Opena et al., 1989), diseases and 

insect pests (Ma, 1985), lack of appropriate varieties and 

unsuitable cultural practices (Žnidarčič et al., 2003). The 

yield of tomato and quality depends on numerous factors 

including genotype and environmental conditions. 

Among these factors, it is the suitability of tomato 

variety to the growing condition the most determinant 

factor for growth, yield and fruit quality of tomato. 

Majambu et al. (1996) and Sajjan et al. (2002) reported 

that growth characters of crops such as plant height, leaf 

area, number of leaves or branches and fruit yields were 

influenced by genetic factors of different varieties. 

Ibrahim et al. (2000) reported that the differences in 

growth indices of crop varieties are normally influenced 

by both their genetic constitution and environmental 

factors. Tan (2006) indicated that available genetic 

material in tomato varieties allows discrimination of 

external and internal quality attributes that must satisfy 

consumer requirements and indulgences. Three factors 

drive consumers’ preference: physical appearance 

(colour, size, shape, defects, and decay), firmness and 

flavour (Nzanza, 2006). There is large variation in 

Vitamin C levels among tomato cultivars (Leonardi et 

al., 2000). The types of antioxidants present in tomato 

are also used to differentiate tomato cultivars (Langlois 

et al., 1996; George et al., 2004). The overall antioxidant 

activity of tomatoes varies considerably according to the 

genetic variety, ripening stage and growing conditions 

(Davies and Hobson, 1981; Leonardi et al., 2000). 

Breeding over the past years has substantially changed 

the tomato plant and its fruit characteristics. Tomato 

varieties available today have a wide range of plant 

characteristics (Benton, 2008). They are specifically 

adapted to a particular set of growing conditions, such as 

high tropical temperatures, field and greenhouse 

conditions.  

 

High tunnel is a greenhouse- like structure whereby 

plants are grown utilizing the soil (Wells and Loy, 1993). 

They are considered to be a less expensive alternative to 

a true greenhouse and yet can provide some control of 

environmental factors such as wind, rain, and some 

insects and diseases. High tunnel also extends the 

growing season, increase opportunities for colour 

development, and can improve fruit quality. High value 

warm-season crops such as pepper and tomato have been 

successfully grown under high tunnel (Wells and Loy, 

1993; Wittwer and Castilla, 1995). Mesbah et al. (2014) 

reported varied performance of some tomato varieties 

grown under high tunnel conditions. 

 

The decision about what tomato cultivar to grow is 

perhaps more complex than for other crops (Schonbeck 

et al., 2006). This is because of the different growth 

habits, time to maturity, size, shape, colour, flavour, 

disease resistances,  fruit yield potential and quality, and 

tolerance to physiological disorders and abiotic stresses. 

Presently, large numbers of local and imported tomato 

varieties including hybrids are available in the market, 

and seeds of these varieties are sold at exorbitant prices. 

Tomato growers use these varieties without knowing 

their performance under various growing conditions. At 

present, no variety of tomato has been identified as most 

suitable for high tunnel production in Iwollo, 

Southeastern, Nigeria. The study was therefore aimed to 

evaluate the performance of four determinate tomato 

varieties viz., Supremo hybrid, BHN-1021, Roma VF and 

Iwollo local, in a way to determine what cultivar is best 

suited for high tunnel production in Iwollo, southeastern 

Nigeria. 
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Materials and methods 

 

The research site  

 

The research was conducted at the Teaching and 

Research farm of the Department of Agricultural 

Technology, Enugu State Polytechnic, Iwollo. It is 

located within Latitude 06
0
 16.834

' 
N and longitude 007

0
 

16.834
' 

E (Maplandia, 2016). The annual rainfall is 

between April and November with short break in August.  

 

Nursery preparation  

 

The tomato varieties were raised in the nursery medium 

that was prepared at the ratio of 3:2:1of top soil, poultry 

manure and river sand respectively. The nursery was 

shaded to protect the seedlings from harsh weather 

condition. The seedlings were watered as required. 

 

High tunnel construction 

 

A high tunnel of 7m (height) by 5m (width) by 9 (length) 

was constructed using bamboo sticks. The high tunnel 

was covered with a blue polyethylene film. 

 

Experimental design and treatments 

 

The experiment was laid out in completely randomized 

design (CRD) with three replications. The treatment 

comprised four determinate tomato varieties – two 

hybrid varieties (Supremo and BHN-1021), one 

improved variety (Roma VF) and one local variety 

(Iwollo local). The treatments were randomly assigned to 

the experimental design. The varieties were transplanted 

into wooden boxes of 0.25m high, 1.5m long and 0.5m 

wide each containing 50 kg of top soil. 

 

Horticultural practices 

 

Normal horticultural practices were carried out 

throughout the experiment as at when due. Healthy 

seedlings from the nursery were transplanted into each 

wooden box four weeks after sowing in a single row 

using a spacing of 50cm between plants. Poultry 

droppings at the rate of 15 tons per hectare were 

incorporated into the soil two weeks before 

transplanting. Carbofuran (5G) at the rate of 3kg per 

hectare was also incorporated into the soil one week 

before transplanting to control nematode disease. 

Knockoff insecticide (Lambda cyhalothrin) was used to 

control insect pest while Teem fungicide (Cabendazem 

and Mancozeb) was used to control fungal diseases. 

Data collection  

 

Data were collected on plant height, number of leaves 

per plant, number of branches per plant, days to 50% 

flowering, disease severity, number of fruits per 

plant, weight of a fresh fruit and fresh fruit weight 

per plant. 

 

Plant height (cm) 

 

Data on plant height was collected from two tagged 

sample plants in each box. This was determined using a 

measuring tape to measure from the base of the plant to 

the top of the plant at 60 days after transplanting 

(60DAT).  

 

Number of leaves per plant 

 

Data on number of leaves per plant was collected 

from two tagged sample plants in each box. This was 

determined by direct counting of the leaves at 

60DAT. 

 

Number of branches per plant 

 

Data on number of branches per plant was collected 

from two tagged sample plants in each box. This was 

determined by direct counting of the branches at 

60DAT. 

 

Days to 50% flowering  
 

This was determined by counting the number of days it 

took half of the plants to flower from the time of 

transplanting. 

 

Disease severity 

 

All the four stands in each box were used to determine 

disease severity at 60DAT.  Disease severity (%) was 

determined by total number of infected leaves over total 

number of leaves multiplied by 100 (%) as described by 

Chaube and Pundhir (2005). 

 

Disease severity = 
Number of diseased leaves 

× 100 
Total number of leaves 

 

Disease severity was scored on a 5 point scale (0 – 4 

scale) as described by Omeje et al. (2016) as given in 

Table 1.  
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Table 1. Disease severity score. 

Scales 
Severity Score range 

(%) 
Description 

0 <1 No infection 

1 1 – 25 Low infection 

2 26 – 50 Moderate infection 

3 51 -75 High infection 

4 > 75 Very high infection 

  

Number of fruits per plant 

 

Number of fruits per plant was counted from two sample 

plants upon harvesting at breaker stage. 

 

Weight of a single fresh fruit (g) 

 

The weight of a single fresh fruit was determined on an 

electronic scale. Ten (10) fruits from the sample plants 

were used to determine weight of a single fresh fruit. The 

average of the ten fruits was taken as the weight of a 

single fresh fruit. 

 

Weight of a fresh fruit (g) = 
Total weight of fresh fruits weighed 

Total number of fresh fruits weighed 

 

That is, weight of a fresh fruit (g) = 
X (g) 

10 

 

Fresh fruit weight per plant (kg) 

 

Fresh fruit weight per plant was calculated using number 

of fruit per plant and weight of a fresh fruit weight. Fresh 

fruit weight per plant was determined by multiplying the 

weight of a fresh fruit (g) by the number of fresh fruit per 

plant and dividing by 1000 to convert to kilogram (kg). 

 

Thus, 

 

Fresh fruit wt. per plant(kg)= 

[X (g)/10 × No. of fresh fruits per plant] 

1000 

 

Statistical analysis 

 

Data obtained were subjected to analysis of variance 

(ANOVA) using Genstat Release 10.3DE software 

(GenStat, 2011). Separation of treatment means was 

done using least significant difference as outlined by Obi 

(2002). 

Results  

 

Pre-planting soil characteristics 

 

The soil used for the experiment was found to belong to 

sandy loam textural class. The nutrient status was found 

to comprise nitrogen (0.018 g kg
-1

), phosphorus (21.45 

ppm), organic matter (2.40 g kg
-1

), magnesium (2.58 

meq/100g), calcuim (2.86 meq/100g), potassium (0.32 

meq/100g), sodium (2.84 meq/100g) and with pH value 

of 5.8 as shown in Table 2.  

 
Table 2. Pre-planting physico-chemical properties of the soil. 

Soil Properties  Values  

Physical Properties (%)  

Silt 16.68 

Clay 20.52 

Sand 62.80 

Textural class Sandy loam 

Chemical Properties  

Phosphorus (ppm) 21.45 

Organic carbon  (g kg
-1

) 2.40 

Soil pH (H2O) / (KCl) 5.8/5.2 

Nitrogen (g kg
-1

) 0.018 

Exchangeable cations (meq/100g soil)  

Magnesium 2.58 

Calcium 2.86 

Potassium 0.32 

Sodium 2.84 

 

Growth and disease resistance of four tomato 

varieties 
 

The plant heights of the four tomato varieties (Supremo, 

BHN-102, Roma VF and Iwollo local) are shown in 

Table 3. There was significant difference (p<0.05) in 

plant height among the tomato varieties. BHN-1021 

variety had the highest plant height (76.17 cm), while 

Roma VF had the least (54.55 cm) in this order; BHN-

1021>Supremo>Iwollo local>Roma VF.  However, 

heights of Supremo (66.67 cm) and Iwollo local 

(63.5cm) varieties are statistically the same. 

Consequently, the number of leaves per plant and the 

number of branches per plant differed significantly 

(p<0.05) among the four varieties and followed the same 

trend. The highest number of branches per plant (8.83) 

and the highest number of leaves per plant (58.33) were 

recorded in Roma VF while the least (5.33 and 35 

respectively) was obtained in BHN-1021 variety. The 

number of branches and leaves of Iwollo local (7.33 and 

49.5 respectively) were statistically at par with that of 
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Supremo variety (7.17 and 48.03 respectively). Days to 

50% percent flowering and disease severity as presented 

in Table 3 showed no significant differences (p>0.05) 

among the four varieties. 

 
Table 3. Growth parameters and disease severity of four tomato varieties. 

Tomato varieties Plant height (cm) 
No. of branches per 

plant 

No. of leaves per 

plant 

Days to 50% 

flowering 

Disease 

severity 

Supremo  66.67
b
 7.17

b
 48.03

b
 44.67 2.33 

BHN-1021 76.17
a
 5.33

c
 35.00

c
 43.67 2.00 

Roma VF 54.55
c
 8.83

a
 58.33

a
 45.67 1.33 

Iwollo local 63.50
b
 7.33

b
 49.50

b
 41.00 1.33 

LSD0.05 4.301 0.719 5.108 NS NS 

S.E. 2.284 0.382 2.713 3.279 0.5 

CV (%) 3.5 5.3 5.7 7.5 28.6 

LSD = Least significant difference; NS= Non significant; S. E. = Standard error; CV = Coefficient of variation. Mean values 

within the same column with the same letter are not significantly different (p>0.05). 

 

Yield of four tomato varieties 

 

The results of number of fruits per plant, weight of a 

fresh fruit (g) and fresh fruit weight per plant (kg) of the 

four tomato varieties (Supremo, BHN-1021, Roma VF 

and Iwollo local) were presented in Table 4. There was 

significant difference (p<0.05) among the tomato 

varieties in all the yield parameters evaluated. The 

highest number of fruit (14.83) was obtained in Roma 

VF while the least (8.17) was obtained in BHN-1021 

variety. Number of fruits per plant (14.83) harvested 

from Roma VF was statistically at par with 14.67 fruits 

harvested from Iwollo local variety. Similarly, number of 

fruits per plant (8.33) harvested from Supremo was 

statistically at par with 8.17 fruits harvested from BHN-

1021 variety. Weight of a fresh fruit and fresh fruit 

weight per plant followed the same trend. The highest 

weight of a fresh fruit and fresh fruit weight per plant 

(119.86g and 0.997 kg respectively) were obtained in 

Supremo variety while the least (40.7g and 0.58kg 

respectively) was obtained Iwollo local.  The order was: 

Supremo>BHN-1021>Roma VF>Iwollo local.  
 

Table 4. Yield parameters of four tomato varieties. 

Tomato varieties No. of fruit per plant Weight of a fresh fruit (g) 
Fresh fruit weight per plant 

(kg) 

Supremo 8.33
b
 119.86

a
 0.997

a
 

BHN-1021 8.17
b
 102.5

b
 0.84

b
 

Roma VF 14.83
a
 50.74

c
 0.75

c
 

Iwollo local 14.67
a
 40.07

d
 0.58

d
 

LSD0.05 2.506 5.365 0.0828 

S.E. 1.331 2.849 0.0440 

CV (%) 11.6 3.6 5.6 

LSD = Least significant difference; S. E. = Standard error; CV = Coefficient of variation. Mean values within the same column 

with the same letter are not significantly different (p>0.05). 

 

Discussion 

 

The results presented in Table 3 and Table 4 showed that 

significant variability existed in plant height, number of 

leaves per plant, number of branches per plant, number 

of fruits per plant, weight of a fresh fruit and fresh fruit 

weight per plant among the four tomato varieties 

(Supremo, BHN-1021, Roma VF and Iwollo local) 

assessed. No significant variability existed in days to 

50% flowering and in disease severity among the four 

varieties. Variability in vegetative growth of tomato 

varieties could be attributed to differences in genetic 

constitution with respect to growth rate and suitability of 

the growing conditions for the variety. This is in 

agreement with the findings of Majambu et al. (1996), 

Ibrahim et al. (2000), Sajjan et al. (2002) and Enujeke 

and Emuh (2015) who reported that genetic constitution 

of crop varieties influences growth characters which they 

express. Growth is a net result of various interactions 

like soil properties, soil fertility and type, climatic factors 

of rainfall and temperature stress, cultural practices (time 

of planting, weeding, tillage and disease control) and 

genetic constitution of the cultivar (Channapagouder      

et al., 2008). Haque et al. (1998) found maximum (116.6 

cm) and minimum (47.6 cm) plants heights during 

evaluation of tomato lines. Plant height differed among 
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varieties of tomato due to the variation of varieties (Kallo 

et al., 1998; Manoj and Ragav, 1998; Olaniyi et al., 

2010). Tallness, shortness and other morphological 

differences are varietal characteristics, which are 

controlled and expressed by certain genes (Fayaz et al., 

2007). The highest plant height observed in BHN-1021 

variety over other varieties could be attributed to an 

inherent ability to exhibit more apical dominance of 

auxin over the other varieties. The number of branches 

and leaves were least in the tallest variety (BHN-1021) 

and highest in the shortest variety (Roma VF). Reduced 

effect of auxin as may be in the shorter varieties 

probably reduced the inhibitory effect on cytokinin 

which in turn initiated more branches. Campbell et al. 

(2008) and Adinde et al. (2016) reported that reduced 

activity of auxin reduces the inhibitory effect on 

cytokinin which is responsible for development of lateral 

branches. More number of leaves obtained in shorter 

varieties possibly was an induction of more number of 

branches.   

 

The local variety, Iwollo local was earlier than all the 

other varieties and took the least number of days to 50 

percent flowering, followed by BHN-1021, Supremo and 

Roma VF however, there was no significant difference 

among the varieties. Narrow range was observed in the 

number of days to 50 percent flowering for the varieties. 

This probably was a confirmation that the varieties were 

all determinate tomatoes with short life span.  

 

There was no significant difference among the four 

varieties in disease severity as shown in Table 3. The 

tomato varieties probably had similar disease resistance 

potential. The disease severity of the varieties ranged 

from low to moderate. This could be an indication of 

high disease resistance in the four varieties evaluated. It 

has been reported that host genetic resistance is the most 

effective method of managing diseases of tomato (Yu et 

al. 1995; Blancard 1997). Development of disease 

resistant tomato genotypes has been reported to be the 

most efficient and environmentally friendly way to 

control disease when sufficient genetic variation for 

resistance is available (Hulbert et al. 2001).  

 

Results obtained in number of fruits per plant, weight of 

a fresh fruit and fresh fruit weight per plant (Table 4) 

were in agreement with the findings of Barman et al. 

(1995), Mohanty (2002), Joshi et al. (2004), Singh and 

Raj (2004), Naika et al. (2005), Bok et al. (2006) and 

Haydar et al. (2007).  In number of fruit per plant, higher 

values were obtained in Roma VF and Iwollo local 

varieties compared to Supremo and BHN-1021 varieties. 

This may be attributed to higher number of flowers that 

successfully developed into more fruits possibly because 

of better genetic constitution and favourable conditions. 

The significant higher number of fruits in Roma VF and 

Iwollo local varieties was probably as a result of more 

number of branches per plant which possibly initiated 

more flower buds that resulted to more fruits.  

 

Weight of a fresh fruit was significantly influenced by 

varietal differences. It did not follow the same 

superiority order with number of fruits per plant. 

Maximum weight of a fresh fruit was recorded in 

Supremo variety while the minimum was recorded in 

Iwollo local variety (Table 4). The wide variation among 

the varieties in respect to weight of a fresh fruit could be 

due to different varietal characteristics. Varietal 

influence on individual fruit weight was also reported by 

Meher et al. (1994). High weight of a fresh fruit is an 

indication of large fruit size. Varieties with large fruit 

size such as Supremo and BHN-1021 (the hybrid 

varieties) produced low number of fruits compared to 

Roma VF (improved variety) and Iwollo local (local 

variety) that produced small but many fruits. This could 

be attributed to compensation of fruit size for higher fruit 

number. It could also be as a result of sink source 

relationship; more sink competing for limited 

photosynthate from the source which probably resulted 

to reduction in fruit size obtained in varieties with high 

fruit number per plant. Olaniyi et al. (2010) reported that 

sink size which is genetically controlled influences fruit 

production in tomato. 

 

Fresh fruit weight per plant varied significantly among 

the tomato varieties with Supremo variety having 

superior value over other varieties investigated (Table 4). 

Varietal influence on the yield of fruits per plant was 

also reported by Singh and Sahu (1998). Mishra and Lal 

(1998) also found that variety Pusa-Ruby gave the 

maximum fruit yield (2.7 kg/plant) among the 39 tomato 

cultivars they investigated. Tomato yield per plant is the 

product of fruit weight and number of fruits per plant. 

Supremo variety though with least fruit number had the 

highest weight of a fresh fruit and outperformed other 

varieties in terms of fresh fruit weight per plant. This 

could possibly be attributed to possession of higher 

stomatal conductance, better partitioning of 

photosynthetic materials towards economic yield, better 

genetic structure and higher potential to transport 

photosynthetic materials within plants. This is similar to 

the findings of Biswas et al. (2015), Gardner et al. (1990) 

and Zaki et al. (1999) who attributed the yield 

differences in crop cultivars to stomatal conductance 
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value and to differences in partitioning of photosynthetic 

materials towards economic yield. It is also in harmony 

with the findings of Clark et al., (1997) who attributed 

the differences in yield and its components between crop 

genotypes to variations in genetic structure, mineral 

concentration and potentials to transport photosynthetic 

materials within plants. According to Elings (1999) yield 

is determined by the interaction between the genetic 

make-up of a plant and its environment. A cultivar can 

fulfill its genetic potential for yield and quality only 

under optimal conditions. The Supremo and BHN-1021 

(hybrid varieties) probably exhibited heterozygous 

vigour. This could possibly explain why they 

outperformed Roma VF (improved variety) and Iwollo 

local (local variety) in overall yield per plant. Comparing 

the different varieties the results revealed that Supremo 

was generally the best cultivar for cultivation under high 

tunnel. 

 

Conclusion 

 
The findings of the study showed that there were 

significant variations in performance of the four tomato 

varieties evaluated. Supremo variety produced big fruits 

and outperformed other varieties in fruit yield per plant. 

Supremo hybrid tomato variety was best suitable for 

cultivation under high tunnel. It is therefore 

recommended for high tunnel production of tomato in 

Iwollo southeastern, Nigeria.  
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